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Discovery of Blastobasis spiniella (Lepidoptera: Blastobasidae) in Japan 
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Abstract Blastobasis spiniella Park, 2000 is newly recorded from Japan. The habitus of B. spiniella is presented, 


and male and female genitalia are shown. A phylogenetic tree is inferred based on COI barcode sequences of B. 


spiniella and other known Blastobasis species from Japan. 


Key words 


Introduction 


Blastobasis Zeller, 1855 is the largest genus in the family 
Blastobasidae, consisting of nearly 140 described species 
(Sinev, 2014). In Japan, two Blastobasis species have 
been reported: B. sprotundalis Park, 1984 and B. inouei 
Moriuti, 1987 (Moriuti, 1987). Although the distribution 
of B. inouei appears to be restricted to Hokkaido Island, B. 
sprotundalis has a wider distributional range, including 
Hokkaido, Honshu, Shikoku and Kyushu Islands in Japan, 
as well as South Korea and Primorsky Krai in Russia. 


Recently, we had the opportunity to examine blastobasid 
specimens collected at the Hikosan Biological Laboratory 
(HBL) (Fig. 1), Kyushu University in Fukuoka, Kyushu, 
Japan. During the identification process, we found two 
specimens of B. spiniella. This species was originally 
described from South Korea (Park, 2000), and it is 
presently described from Japan for the first time, outside 
of its type locality.In this paper, we newly record 
Blastobasis spiniella from Japan and show its female 
genitalia for the first time. We also show hypothesized 
relationships for sequences of the COI barcoding region 
of the two B. spiniella specimens with the same sequences 
from specimens of B. inouei and B. sprotundalis, as well 
as other species collected from Japan. 


Materials and methods 


1. Sampling 
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B. inouei, B. sprotundalis, COI, DNA barcoding, female genitalia, new record. 


All samples were collected by light trap using mercury 
vapor lamp, except for IO-306, which was reared from a 
larva (Table 1). Sampling was conducted at HBL between 
2014 and 2016. Additional Blastobasis spp. (B. sprotundalis 
and B. inouei) and other blastobasid taxa (Neoblastobasis 
biceratala and Lateantenna decolor) were collected from 
various Japanese localities between 2001 and 2016 (Table 
1). These additional taxa were used to compare barcode 
sequence data and for phylogenetic analyses. 


2. DNA extraction, COI barcoding and phylogenetic 
analyses 


All specimens used in this study (Table 1) were targeted 
for DNA extraction, except for a single B. inouei female 
(IsO-73). DNA was extracted from the abdomen of each 
specimen using DNeasy Blood & Tissue Kit (Qiagen) 
following manufacturer's protocol. 


We amplified a barcoding region of the mitochondrial COI 
gene (658 bp) using a primer set LCO1490 + HCO2198 
(Folmer et al., 1994). Subsequent PCR, purification and 
sequencing procedures were as described by Ohshima et 
al. (2018). The obtained sequences were aligned 
manually without ambiguity or indels using Mesquite 
(Maddison and Maddison, 2016). Pairwise sequence 
distances were calculated using PAUP” 4.0a159 for 
Macintosh (Swofford, 2002) based on the Kimura-two- 
parameter (K2P) model. 


For phylogenetic analyses, maximum parsimony (MP) 
and maximum likelihood (ML) analyses were conducted 
using PAUP. All characters were equally weighted in the 
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Fig. 1. Sampling site at the Hikosan Biological Laboratory (HBL), Kyushu University. (A) Forest around HBL, consisting 





of deciduous and evergreen vegetation, dominated by Zelkova serrata, Acer pictum, Camellia japonica and Cinnamomum 


tenuifolium; (B) Setup for light trapping. 


Table 1. Sample information used in the present study. 





DNA Genitalia Specitiel GenBank 
Species name extraction slide sols ex Sampling locality and number Sampling date accession 
number number conan number 
Blastobasis spiniella TY-559 TY-559 Dried Male HBL, Fukuoka, Japan 7, Aug, 2014 LC427101 
Blastobasis spiniella TY-596 TY-596 Dried Female HBL, Fukuoka, Japan 27, Jul, 2015 LC427102 
Stored in 
Blastobasis inouei IO-312 10-312 99.5% Male  Shibetsu, Hokkaido, Japan (Bottle no. IsO-137) 14, Aug, 2001 LC427103 
ethanol 
Blastobasis inouei N/A IsO-73 Dried Female Kuriyama, Hokkaido, Japan 19, Jul, 1995 N/A 
Blastobasis sprotundalis 10-252 IO-252 Dried Female Sendai, Miyagi, Japan 12-13, Jul, 2002 LC427105 
Blastobasis sprotundalis 10-253 IO-253 Dried Male Sendai, Miyagi, Japan 12-13, Jul, 2002 LC427106 
Blastobasis sprotundalis 10-255 IO-255 Dried Male Sendai, Miyagi, Japan 12-13, Jul, 2002 LC427108 
Blastobasis sprotundalis 10-258 IO-258 Dried Male HBL, Fukuoka, Japan 3, Jul, 2016 LC427107 
Blastobasis sprotundalis TY-592 TY-592 Dried Female HBL, Fukuoka, Japan 25, Jul, 2014 LC427104 
Blastobasis sprotundalis 10-308 10-308 Dried Male Tanegashima, Kagoshima, Japan 2, Aug, 2016 LC427109 
Neoblastobasis biceratala 10-261 IO-261 Dried Female HBL, Fukuoka, Japan 3, Jul, 2016 LC427110 
Lateantenna decolor 10-306 10-306 Alive Female Higashihiroshima, Hiroshima, Japan 4, Aug, 2016 LC311233 
N/A, not available. 
Table 2. Intra- and interspecific pairwise K2P distances in the COI barcoding region among studied samples. 
1 2 3 4 5 6 7 8 9 10 11 
1 B. spiniella (TY-559, HBL) = 
2 B. spiniella (TY-596, HBL) 0.00457 — 
3 B. inouei (10-312, Shibetsu) 0.02959 0.02483 — 
4 B. sprotundalis (TY-592, HBL) 0.07348 0.06844 0.06349 -— 
5 B. sprotundalis (10-252, Sendai) 0.07181 0.06678 0.06184 0.00152 — 
6 B. sprotundalis (10-253, Sendai) 0.07181 0.06678 0.06184 0.00152 0 — 
7 B. sprotundalis (10-258, HBL) 0.07181 0.06678 0.06184 0.00152 0 0 — 
8 B. sprotundalis (10-255, Sendai) 0.07012 0.06511 0.06018 0.00305 0.00152 0.00152 0.00152 — 
9 B. sprotundalis (10-308, Tanegashima) 0.06847 0.06681 0.05523 0.01539 0.01385 0.01385 0.01385 0.01229 — 
10 N. biceratala (10-261, HBL) 0.08897 0.0838 0.07688 0.07844 0.07846 0.07846 0.07846 0.07676 0.0836 — 
11 L. decolor (10-306, Higashihiroshima) 0.09227 0.08709 0.08202 0.09382 0.09211 0.09211 0.09211 0.09038 0.10081 0.09052 — 
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Fig. 2. Adults of Blastobasis spiniella Park. (A) Male (DNA 
extraction and genitalia slide number IY-559); (B) Female 
(DNA extraction and genitalia slide number IY-596). Scale 


bar: 2 mm. 
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Fig. 3. A ML tree based on the COI sequences. Branch lengths 
are proportional to ML estimated genetic distances. Numbers 
associated with branches indicate bootstrap values higher 
than 50% (ML/MP). Within sample names, species names 
are followed by each DNA extraction number and sampling 


locality. 
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Fig. 4. Male genitalia of Blastobasis spiniella Park (DNA 
extraction and genitalia slide number IY-559). (A) Total 
genitalia; (B) Enlarged proximal flange of right valva. Pf, 


proximal flange. Scale bar: 0.2 mm. 





Fig. 5. Male genitalia of other two Japanese Blastobasis species. 
(A) Blastobasis sprotundalis (DNA extraction and genitalia 
slide number IO-258); (B) Blastobasis inouei (DNA 
extraction and genitalia slide number IO-312). Scale bar: 0.2 


mm. 
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Fig. 6. Female genitalia of Blastobasis spiniella Park (DNA 
extraction and genitalia slide number IY-596). (A) Distal 
part of genitalia without corpus bursae; (B) Enlarged seventh 
segment, intersegmental membrane between seventh and 
eighth segments, and eighth segment; (C) Corpus bursae. 
Db, ductus bursae; Ds, ductus seminalis; Os, ostium bursae; 
Pt, densely microtrichiate patches on seventh and eighth 
intersegmental membrane; Sc, sclerotized streak along median 
longitudinal axis of eighth abdominal tergite. Scale bars: 1 


mm in A and 0.5 mm in B and C. 


MP analysis, and MP trees were searched by 100 random 
addition replications with tree bisection reconnection 
(TBR) branch swapping. The best model of nucleotide 
substitutions for the ML analysis was selected using the 
Automated Model Selection option in PAUP based on the 
Akaike Information Criterion (AIC) (Akaike, 1974), and 
the GTR+I model (unequal base frequencies: A = 
0.29328153, C = 0.14586035, G = 0.14614348, T = 
0.41471464 ; six substitution rate categories: A-C = 
10.177825, A-G = 11.651884, A-T = 13.35307, C-G = 
2.5498437, C-T = 65.356711, G-T = 1; proportion of 
invariable sites = 0.776817) was selected. ML trees were 
searched with TBR branch swapping using neighbor- 
joining tree as a starting point. To assess confidence in 
clades, bootstrap tests (Felsenstein, 1985) were performed 
using 100 replicates with TBR branch swapping for both 





Fig. 7. Female genitalia of two other Japanese Blastobasis 
species. (A) Blastobasis sprotundalis (DNA extraction 
and genitalia slide number IY-592); (B) Blastobasis inouei 
(genitalia slide number IsO-73; collected in Kuriyama, 
Hokkaido, Japan on 19, July, 1995). Scale bar: 1 mm. 


MP and ML analyses. NEXUS files of the aligned 
sequences are available from http://eureka.kpu.ac.jp/ isse1/ 
Ohshima _ Lab/Data.html or by request to the first author. 


3. Morphological investigation 


Abdomens used for DNA extraction were placed in 10% 
KOH solution following extraction and kept at 60°C for 
approximately 10 min to clean residual scales and internal 
soft tissues. The remaining abdominal exoskeleton and 
genitalia were stained with aceto-fuchsin and mounted on 
a microscope slide in Euparal. Adult wing patterns were 
examined using a Leica S6D stereoscopic microscope and 
genital morphology was observed using Leica M205C and 
DM2500 stereoscopic microscopes. All specimens were 
deposited in the collection of the Entomology Laboratory 
of Kyoto Prefectural University, Kyoto, Japan. 
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Results and Discussion 
1. Sequence comparison and phylogenetic analyses 


A single male specimen (IY-559 ; Fig. 2A), which was 
identified as B. spiniella by external genital morphology 
(Fig. 4), showed 3 bp differences (K2P distance, 0.46%) 
from a female specimen (IY-596; Fig. 2B) in the 
sequenced 658 bp COI barcoding region (Table 2). This 
pairwise distance was much smaller than the maximum 
intraspecific pairwise distance in B. sprotundalis (1.54%) 
(Table 2), indicating that IY-596 is a female of B. 
spiniella. The two B. spiniella specimens showed 2.96% 
(TY-559) and 2.48% (IY-596) pairwise distances from 
the B. inouei specimen (IO-312), and these interspecific 
distances were slightly smaller than the empirical 
interspecific distances (e.g., Hebert et al., 2003, where 
98% of assessed 200 lepidopteran species showed > 3% 
interspecific distances). The distances between B. 
spiniella and B. inouei were smaller than those between B. 
spiniella and B. sprotundalis (6.51—7.35%) and between 
B. inouei and B. sprotundalis (5.52 — 6.35%) (Table 2). 
However, the interspecific distances between B. spiniella 
and B. inouei were larger than the intraspecific distances 
in B. spiniella (0.46%) and B. sprotundalis (0— 1.54%). 
These observations, coupled with morphological 
differences in genital characters between B. spiniella and 
B. inouei (Figs. 4, 5), confirm that B. spiniella and B. 
inouei are Separate species. 


Phylogenetic analyses yielded trees with identical 
topology in both the ML and MP analyses. The 
Blastobasis specimens collected at HBL (Table 1) were 
clearly divided into two clades (Fig. 3). The two B. 
spiniella specimens formed a monophyletic group with B. 
inouei (10-312), with high bootstrap values (ML 85%; 
MP 99%). This is consistent with the morphological 
similarity between the two species. The second 
Blastobasis clade consisted of B. sprotundalis, and 
monophyly of the B. sprotundalis clade was strongly 
supported with bootstrap values (ML 100%; MP 100%). 
Although all sequenced Blastobasis specimens formed a 
monophyletic group with high bootstrap support values 
(ML 90%; MP 82%), we do not presume the monophyly 
of the genus Blastobasis because our sample size was too 
small. Adamski (unpublished results) found Blastobasis 
to be paraphyletic using macromorphological data. 


2. Description 


Blastobasis spiniella Park, 2000 (Figs. 2, 4, 6). 


Blastobasis spiniella Park, 2000 : 245 — 246, Fig. 1 A 
(adult) , Fig. 2A (wing venation), B (antennal notch), C 
(male genitalia), and D (phallus). 


Material examined. 141: Kyushu- 1, Hikosan, 
Tagawa, Fukuoka Pref., 7 viii 2014, Sadahisa Yagi leg., 
DNA extraction and genitalia slide number IY-559 ; 14, 
Mt. Hiko 670 m, Tagawa, Fukuoka Pref., 27 vii 2015, 
Sadahisa Yagi leg., DNA extraction and genitalia slide 
number IY-596. 


Diagnosis. Blastobasis spiniella is similar to B. 
sprotundalis and B. inouei in wing pattern (Fig. 2) but 
differs from B. sprotundalis (Fig. 5A) by having a large 
cluster of long spine-like setae on the proximal flange of 
the valva (Fig. 4B) and from B. inouei (Fig. 5 B) by 
having a distinctively long bristle seta on the proximal 
flange (Fig. 4B). B. spiniella female genitalia differs from 
that of B. sprotundalis (Fig. 7A) by having a pair of large 
densely microtrichiate patches on the intersegmental 
membrane between the seventh and eighth sterna, 
juxtaposed to the ostium and by lacking a darkly 
pigmented triangular streak on the eighth sternum (Fig. 
6A, B). Females of Blastobasis spiniella differ from 
females of B. inouei (Fig. 7B) by having a densely 
spiculate corpus bursae (Fig. 6C). 


Wing expanse. J, 11.8 mm (IY-559) (Fig. 2A); 2, 9.5 
mm (TY-596) (Fig. 2B). 


Female genitalia (Fig. 6). Ovipositor telescopic, with four 
membranous subdivisions. Eighth abdominal tergum with 
a narrow, darkly pigmented streak along the median 
longitudinal axis. Apophysis posterioris approximately 
three times as long as apophysis anterioris. Intersegmental 
membrane between seventh and eighth sterna with a pair 
of large densely microtrichiate patches, juxtaposed to 
ostium bursae. Seventh sternum straight along posterior 
margin. Ductus bursae narrow, posterior part 
membranous; anterior part coiled, with two rows of 
overlapping platelets; ductus seminalis arising near 
anterior margin of seventh sternum. Corpus bursae 
elliptical, densely spiculate; signum, a hornlike process 
arising from an angular base. 


Distribution. Japan (Kyushu) (new record), South Korea 
(Park, 2000). 
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AC LLAARVLVAANE NA BrP) AWH : AON A EB : 
ILUNIK OAAD 6 OFM AB IE + MEW 
Jt - D. Adamski) 


FUN Ke EB IB BREE LAE SE RTS CRE STL A 
LINE IN AE ORAS RAT L726 CA, A AHRALERT, 
PORE CHE D O L DAE D ZB D> 7 Blastobasis 
spiniella Park, 2000 % fi L 7z. APES CONE CH AMAA 
LRM SUC RPoK RO, ESA AIGRE X aA E 
EREL, B. spiniella DA A 1 MA ELH. MIC COTA 
IRD COL 7N- 3-74 Y THO ACH & MRA Ac & 
LEIS ZOE C, B. spiniellaD X A 1 MAAS % FRE LZ. 


Blastobasis spiniella Park, 2000 AE =D AV WANE N A 
CHER) 


Biik, 7A 11.8mm, 2 39.5mm. BEM Tł Blastobasis 
ED HAE 2 EE (B. sprotundalis © B. inouei) & O KYI 
[LE LDS, F Ape EMO TUS YU VVIVY SEZ 
ELD PARR EDS 0, PO, WUARIFED 7 BHURLALO 1 AS 
DSHS EN CHER ICRV CE COND 2 BEX L EK GIS 
WS. 2 AXE ClL, WEBS 7-8 HRA O 2c O 
ey AE VC cert Ze EDN y FIRZA DN, PO, XER 
(LBROSAID Lb NA CEC had 2 HEL LEK BUDS HEC 
DA. 
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